The objective of the present study was to examine race and gender differences in obesity and disease overtime. This topic is under studies in racial/ethnic minority populations. Yet, gender differences in health within ethnic groups provide a more nuanced approach to health disparities. The analyses for this study were based on two waves of data (Wave1, 1986 and Wave 2, 1989) of the Americans' Changing Lives Survey. The results revealed that a larger percentage of females are obese compared to males across all racial groups and females suffer a higher prevalence of disease compared to males which persists across time. The implications for cumulative disadvantage theory, feminist theory and the measurement of BMI and body fat are discussed.
Introduction
Several studies during the last few decades have illuminated the health risks of excess body weight (Kopelman, 2000; Ogden et al., 2006) , but the prevalence of obesity in America has risen substantially during this time. Obesity is defined as a body mass index (BMI) that exceeds 30 (Schafer & Ferraro, 2007) . Obesity is a major public health problem in the US, particularly in racial/ethnic minority populations (Hedley et al., 2004; Ogden et al., 2006) . The higher rate of obesity in minorities is often linked to the disproportionate representation of these groups in lower socioeconomic status (SES) categories (Gordon-Larsen, Dair, & Popkin, 2003; Patterson et al., 1997; Zhang & Wang, 2004) . However, inadequate or improper specification of SES can bias estimates towards independent effects of race/ethnicity, which have the danger of being interpreted as "biological" effects of race (Kaufman, Cooper, & McGee, 1997; Williams, 1997) . Nevertheless, obesity prevalence is highest among Hispanics, African Americans and groups of low socioeconomic status (Wang & Beydoun, 2007) .
According to the Centers for Disease Control and prevention (CDC), the health risks associated with being "overweight" or "obese" include an increased risk of type 2 diabetes, heart disease, stroke, and hypertension (US Department of Health and Human Services, 2001) . Type II diabetes is particularly prevalent among African Americans, partly due to genetics (Kumanyika, 1993; Sundquist & Johnson, 1998) and lifestyle factors , such as obesity and inactivity (Calle et al., 2003; Kaplan, 2000; Must et al., 1999) . Obese people are more likely than nonobese people to be female, black and less educated (Flegal et al., 1998) .
Gender and Obesity
The prevalence of obesity continues to increase for women in the United States, particularly among African American and Mexican American women. According to Ogden et al. (2006) prevalence estimates from 1999 through 2004 based on data from NHANES indicate that African American women are at the greatest risk for developing obesity by midlife, with Mexican American women following. Ogden et al. (2006) estimated that 23.8% of white women, 50.3% of African American women, and 35.7% of Mexican American women aged 20 -39 years were obese. Moreover, the transition to adulthood is characterized by increasing obesity incidence and divergent racial/ethnic trends in obesity (Gordon-Larsen et al., 2004; Guo et al., 2000; Kimm et al., 2001) .
The objective of the present study was to examine race and gender differences in obesity and disease over time. This topic is understudied in racial/ethnic minority populations including African American, Asian and Hispanic populations. Yet, gender differences in health within ethnic groups provide a more nuanced approach to health disparities research. Several studies found that men experience more life-threatening chronic diseases (e.g., heart disease) than women, whereas women have more nonfatal acute and chronic conditions (e.g., arthritis) than men (Bird & Rieker, 2008; Courtenay, 2001; Williams, 2008) . Moreover, Read and Gorman (2006) reported that black women are significantly more likely than their male counterparts to report life-threatening chronic diseases.
Cumulative Disadvantage Theory
According to Schafer and Ferraro (2007) , overweight and obesity in early adulthood combines with the difficulty of sustained weight loss after becoming obese to portend a major demographic scenario of chronic obesity. The present research draws from cumulative-disadvantage theory to examine the interrelationship between race/ ethnicity, gender, obesity and disease. Knowing that a person's body mass index (BMI) exceeds 30 may be a useful piece of information in understanding the exposure to disease.
There is controversy as to whether cumulative disadvantage which began largely as a metaphor, is more of a perspective or model than a theory; however, it has been used as a theory by researchers to examine health outcomes (e.g. Ross & Wu, 1996) . Cumulative advantage has been variously referred to by scholars as cumulativeadvantage theory (Pampel & Rogers, 2004) , cumulative advantage/disadvantage theory (Dannefer, 2003) , or the cumulative-adversity hypothesis (Hatch, 2005) . Proponents of cumulative-disadvantage theory posit that advantages experienced early in life put one on a different pathway from those experiencing early disadvantage (Dannefer, 2003; Ferraro & Kelley-Moore, 2003; O'Rand, 1996) . According to Ross and Wu (1996) , previous health research using cumulative-disadvantage theory views it largely as the growing gap between status groups in health outcomes with early disadvantage amplifying inequality over time. Emphasizing the development of health conditions over the life course implies that health status in later life is shaped by health status and resources earlier in the life course (Elder, 1994; Riley, 1987) . We favor the view of cumulative disadvantage as a life course process, not just the difference in outcomes due to early disadvantage. For the present study, we view obesity as a health risk and assert that the duration of exposure to this risk is consequential to health over the life course.
Hypotheses
We examine the association between obesity and disease and propose three hypotheses. We hypothesize a positive relationship between disease and obesity. Second, we hypothesize that the relationship between disease and obesity would be stronger for women than men and for race/ethnic groups than whites. In addition, we expect the positive relationship between obesity and disease to persist overtime.
Methods

Participants
The data come from the Americans' Changing Lives Survey, a stratified, multistage area probability sample of non-institutionalized adults age 25 and older living in the coterminous United States with over-sampling of both adults age 60 and older and African Americans. The wave 1 was conducted in 1986 and consisted of face-toface interviews with 3617 respondents (representing 70% of sampled households and 68% of sample individuals). Wave 2 conducted in 1989, also involved face-to-face interviews with 2867 (83%) of wave 1 survivors. In 1994, approximately 7.5 years after baseline, wave 3 was conducted via telephone or face-to-face interviews with 2562 participants or their proxies (representing 83% of wave 1 survivors). Additional information on the study design is published elsewhere (House et al., 1994; House et al., 1990) . The analysis for this study was based on data from T1 (1986) and T2 (1989).
Variables
Dependent Variables
Disease at time 1 and time 2 are measures of prevalent health conditions. Prevalent disease is existing health conditions asked of the respondent such as during the last 12 months have you had heart attack, stroke, cancer, diabetes, high blood pressure, broken bones, foot problems, arthritis, lung disease and difficulty holding urine. Those who had the condition were given a score of 1 and all others a score of 0. The conditions were then summed to create a prevalent disease measure ranging from 0 to 7.
Persons with a body mass index greater than or equal to 30 are classified as obese and identified in a binary variable with a value of 1 and 0.
Independent Variables
Socioeconomic status is measured with education, income, current employment and number of hours worked per week. Education is measured as total years of completed education. Total household income was measured as the combined income in the preceding year from all sources for respondents and their spouses in dollars. Current employment is a binary variable with those working having a value of 1 and all other 0. Gender is coded (female = 1, 0 = male).
Control Variables
Several demographic variables are included in the models, such as age coded in years, race is five dummy variables that distinguish Whites (N = 2339), African Americans (N = 1174), Native Americans (N = 138), Asians (N = 33) and Hispanics (N = 165).
The analysis was conducted in three stages. The first stage analyzed descriptive models of obesity by gender and race. The second stage estimated models of gender and disease and race and disease over time (T1 and T2). Finally, we estimated a model that predicts obesity at T1 (1986) and T2 (1989) with diseases and ocial and demographic control variables included. Table 1 presents obesity by gender. The results indicate that a larger percentage of females are obese compared to males across all racial groups including whites, African Americans, American Indians and Hispanics. However, the largest percent difference of thirteen points was between African American males and females, followed by American Indians with a nine point gender difference. Thus, African American and American Indian females are the most likely to be obese at T1. These results support hypothesis one. Table 2 reveals that African Americans and American Indians have the highest and comparable rates of obesity (25%). Hispanics have a higher percentage of obesity than whites. Thus, whites are less obese and African Americans and American Indians are most obese at both T1 and T2. These data support hypotheses one and two. Table 3 reports gender and disease at T1 (1986) and T2 (1989) . The results indicate that at T1 females have a higher percent of arthritis, hypertension, diabetes, foot problems and urine beyond control compared to males. The percentage results remain essentially the same at T2 (1989). Thus, females have a higher prevalence of disease compared to males which persist across time. These results support hypotheses two and three. The results for race and disease for T1 and T2 are presented in Table 4 and Table 5 , respectively. Table 4 shows that at T1, whites, African Americans and American Indians have comparable rates of arthritis, hypertension, and foot problems. However, African Americans rate of hypertension was more than ten points higher than whites and American Indians. It is noteworthy that African Americans and American Indians have same percent of diabetes (14%), however, there is a eight percent difference in the heart attack prevalence for American Indians compared to whites and African Americans with American Indians 18% heart attack percent compared to whites 9% and blacks 10%. American Indians also had a higher percent of broken bones compared to whites and African Americans. For Asians and Hispanics, the only diseases that were prevalent were arthritis, hypertension and foot problems. There was only a slight change in the percent for the diseases across the racial groups at T2 (1989), Table 5 . These results provide support for hypothesis two. Table 6 presents predictors of obesity at T1 and T2. Based on Equation (1), the educated are significantly less likely to be obese, whites are marginally significantly more likely to be obese and African Americans and American Indians are significantly more likely to be obese. As age increases, obesity increases; older people are more likely to be obese than younger people. Those who suffer with arthritis, hypertension or high blood pressure, and diabetes are more likely to be obese. About ten percent of the variance in obesity is explained by these variables. At T2, the predictors of obesity are virtually the same as T1 and nine percent of the variance in obesity is explained by the same variables. These results support hypothesis three. Whites n = 2339; Blacks n = 1174; American Indian n = 138; Asian n = 33; Hispanic n = 43. 
Results
Discussion
Drawing upon cumulative-disadvantage theory, we investigated race and gender differences in obesity and disease over time. The results of the study support our hypotheses and prior research that shows excessive body mass leads to disadvantages that accumulate over time (Ferraro & Kelley-Moore, 2003) . The present analyses revealed race and gender differences in obesity and disease over time. For example, women experienced more nonfatal acute chronic conditions such as arthritis, foot and urine problems compared to males which is similar to prior studies (Bird & Rieker, 2008; Courtenay, 2001; Williams, 2008) . Consistent with prior research (Ogden et al., 2006) , there were higher rates of obesity among females, especially among African American and Mexican females. The higher obesity rates among African Americans and Indians suggest that exploring racial/ethnic differences in relationships between SES and health can provide insight on racial/ethnic disparities (Farmer & Ferraro, 2005; Shuey & Wilson, 2008) . The race and gender differences in obesity and disease indicate that measurement of overweight and obesity need to be race and gender specific. According to Prentice and Jebb (2001) , there is increasing awareness that certain ethnic groups, such as Asians and African Americans, display a very different relationship between BMI and body fat to that described for Caucasians. Thus, these ethnic groups may be unfairly classified as overweight and obese by a system based primarily on Caucasian standards. Moreover, the BMI cutoff adopted by the World Health Organization (WHO) has the same cut-off values for men and women (Prentice & Jebb, 2001) . Future studies of the measurement of excess body fat need to consider qualitative studies that include culture, beliefs and attitudes of the populations that are measured.
Consistent with prior research, our results show that obesity heightens the risk of multiple comorbid conditions, especially diabetes, heart disease, and hypertension (Kopelman, 2000) . In addition, our results support prior research findings that obese people are more likely than non obese people to be female, black and less educated (Flegal et al., 1998) . The significant effect of age on obesity support Ferraro and Kelley-Moore (2003) contention that the consequences of obesity for health vary according to the timing of onset, with early obesity escalating risk. According to Prentice and Jebb (2001) , the relationship between BMI and body fat is age-dependent and the discrepancies are accentuated after middle age and during the menopause in women.
We believe this study offers promising directions for tenets of cumulative-disadvantage theory which suggest that, over time, heterogeneity increases between different groups based upon their relative advantage or disadvantage (Ross & Wu, 1996) . Although there were race and gender differences in obesity, race but not gender was a significant predictor of obesity. This finding indicate that race and gender analysis of obesity provide a nuance approach to cumulative disadvantage. In addition, a feminist analysis of the life course perspective of cumulative disadvantage would provide greater specificity of divergent trajectories of obesity and disease by gender. It is time that obesity specialists advocate for establishing the average level of body fat equivalent to the BMI criteria already established in order to increase our understanding of the developing epidemic of obesity and its attendant health risks by race/ethnicity and gender. Obesity is highly related to major types of diseases and contributes to increased health care costs. The prevention and treatment of obesity are critical to decrease the 21st century epidemics of obesity and diabetes. There is a growing debate that obesity is a type of disease that has implications for health equity and access to affordable health care in the US and the world.
